Abstract Objectives-To compare the incidence of
total hip replacements (THR) performed in these countries. In contrast, primary coxarthrosis occurs infrequently among the Hong Kong Chinese,7 East Indians,' Koreans, 9 Japanese,"0 black South Africans" and black Jamaicans. 2 An understanding of the causes of low incidence in non-white peoples could contribute to our understanding of the aetiology of this disease. However, there have been no population based studies either to document comparative prevalence or to investigate the role of genetic and cultural factors.
The city of San Francisco, the population of which is more than 50% non-white, including large numbers of black subjects, Chinese, Filipinos, and Hispanics, provides a defined geographical location where treatment for hip disease among different races can be compared. We did so by determining the number of total hip replacements for various hip diseases, including osteoarthritis, among various racial groups in San Francisco, and estimating the incidence of surgically treated hip disease in those groups. THR is virtually the only surgical procedure performed for the pain of any hip disease which has not been relieved by conservative treatment.
Patients and methods With a computer aided search of hospital records, we identified all patients living in the San Francisco area who underwent THR operation in the 17 hospitals for adults within or near the boundaries of San Francisco County during the five year period 1984-88.
Medical record number, age, gender, race, diagnostic code for the hip disease, and zip code were recorded for each patient. Using specific ethnic information included in the medical record or acquired from the orthopaedic surgeon, patients identified as Asian were categorised by specific national origin.
The preoperative pelvic radiographs of white patients discharged between 1 January 1984 and 31 December 1988, and of all Asian, black, and Hispanic patients for all five years of the study were sought for examination. Radiographs were read by one of the authors (FTH) without knowledge of the gender or White women had the greatest annual rate for total hip replacement (97 cases per 100 000 population), followed by white men (55 per 100 000 population) (table 3). Black women and men had the next highest rates, with 36 and 34 cases per 100 000 population, respectively, followed by Japanese and Hispanic women (23 and 14 cases per 100 000 population, respectively). Except among the black and Hispanic populations, the rates for women were much greater than those for men.
The standardised rates of THR for primary coxarthrosis followed the same racial pattern as that for all cases of total hip replacement, except that the differences between racial groups were far more pronounced. White women and men had the greatest annual rates (53 and 34 cases per 100 000 population, respectively) followed by black subjects, whose incidence was about 33% that of whites (19-2 for women and 10-1 for men). Hispanic patients had the next greatest rates (6-2 and 6-3 per 100 000), and Asians had the lowest rate-5% that of the white population (less than 3 1 per 100 000). The difference between the sexes Extreme variations in racial rates of total hip arthroplasty for primary coxarthrosis calculated both the estimated rate of the primary osteoarthritic hip per 100000 population per year and its associated two sided 90% confidence interval (table 5) . Statistical differences became more profound in the older age groups, which is to be expected for a late onset disease such as primary coxarthrosis.
Except for avascular necrosis, the incidence of individual diagnoses requiring THR was too small for meaningful comparison (table 4) . Avascular necrosis had a strikingly increased incidence in the black population compared with white subjects (57 v 4-6 per 100000 population for women and 9 3 v 1-5 for men).
Discussion
This study documented the rates of total hip arthroplasty in a large urban centre for the Asian, black, Hispanic, and white populations over a five year period. The THR rate of 75 per 100 000 white San Franciscans is comparable to that reported for the United States as a whole and somewhat below the national rates in Sweden, Denmark, and Norway. Rates for all total hip arthroplasty in the white population in this study were 10 times those for Asian and two to six times those for black and Hispanic San Franciscans.
The data on racial rates of total hip arthroplasty for complaints of various aetiologies clearly document the huge increases in rates of total hip arthroplasty for osteoarthritis in the white compared with the non-white population. The white subjects had an incidence of total hip arthroplasty for primary coxarthrosis two and a half to three times the rate for black subjects and 15-20 times the rate for Asians.
Whether the actual interracial differences of hip disease are this large is a question for further investigation. This study focused on surgical patients; access to surgical care, sociocultural factors influencing the decision for surgery, and even different indications for surgery by different surgeons could affect the numbers coming to surgery. Nevertheless, observations based on these data would suggest that such factors do not account significantly for the wide differences in THR rates that we found between racial groups. First, Asian, black, and Hispanic subjects who sought total hip replacement surgery did so in disproportionate numbers for diseases other than primary coxarthrosis. Of the Asian group, only 18-28% of those receiving a total hip had primary coxarthrosis; for the black and Hispanic groups the rate was 52-54%, compared with 66% for the white group. If the non-white populations sought and received the treatment for the other causes of a painful hip, it can be argued that they would also seek treatment for a painful osteoarthritic hip. Second, other incidence studies have found that the THR rate for avascular necrosis in the black population'6 is much greater than for white subjects. One can speculate that if, for patients undergoing total hip replacement for avascular necrosis, there is a significant black/ white rate differential, then the rate of coxarthrosis in patients getting THR (which for the black population was 33% that for white subjects) would likewise be representative of the population for THR.
We recognise that this study does not address questions of medical access and possible sociocultural factors. These factors aside, we believe that our methodology does not account for the significant rate differences observed. We did not specifically verify the racial classification of each patient, but believe it to have been reasonably accurate. Random review of the medical records, in cases where the treating doctor had classified the patients as black or Asian, showed no discordance between the doctor's classification and the hospital's computer printout. We found three female cases identified by computer printout racial code as Asian, but with a married name typical of the white population. We did not have a means to judge mixed parentage. Radiographic validation was performed without knowledge of the patient's age or race, except in those cases where Chinese or Japanese surnames appeared on the radiographs. Since San Francisco hospitals provided twice as many THRs to patients from outside San Francisco as to city residents, San Francisco can be considered a referral center for this operation. Therefore it is unlikely that a significant number of San Francisco residents sought total hip replacement elsewhere.
Conclusion
The distribution of primary coxarthrosis in patients undergoing total hip replacement in this study parallels rates reported internationally.' 2 7 1042 The low rates among Asians, in San Francisco as in Asian countries, is particularly striking. Although population based rates of primary coxarthrosis are extremely low for black Jamaicans and black South Africans, the rates in black San Franciscans appear to be relatively higher than in those countries.
The results of the current study may be useful in interpreting variations in rates of total hip arthroplasty in different geographic regions. Based on our findings, for example, states with large black and Asian populations"7 would be expected to have lower rates of all total hip replacement. The findings in this study, based on surgical patients, suggest that random population surveys of different races living in the same locale would probably reveal great variation in the rate of primary coxarthrosis and could lead to an understanding of its aetiology.
